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Earth System Science Overview

Systems with Subsystems

Special Events

Multiple Examples

Use “tools” of science

Conservation of Energy

Energy Balance

Conservation of Mass

Mass Balance

Time Scales

Events Indicate an Imbalance in
the System

Events Drive the System
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(Includes Stratosphere & Ozone)

Atmospheric Composition
Gas

Molecular
Ideal Gas Laws

Boyle’s Law

Thermal Motion of Molecules
Convection

General Circulation
Atmosphere Structure

Heat Transport
Pressure Gradient forces

Coriolis Force
Radiation
Aerosols

Biosphere

Geosphere
Topography

Hydrosphere
Wind Stress
Evaporation

Transport

 Key
Primary Concept
Connection
Secondary Concept

The Atmosphere Mapped
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 Key
Primary Concept
Connection
Secondary Concept

Atmospheric composition
Ozone

Time Scale
Evolution

Albedo Effects
Hydrologic Cycle

Seasons
Carbon Cycle

Productivity
• Photosynthesis
• Solar Radiation
• Carbon Fixation

The Biosphere Mapped

Origin of LifeHuman (Anthropogenic Activity)
• Fossil Fuels

Decomposition
• Fungi
• Bacteria
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The Cryosphere Mapped

Albedo

Currents
(Convection & Density)

Coriolis Force

Density of Water
(Temperature & Salinity)

Density of Ice

Heat Exchanges

Geosphere
TopographyClimate Change

(for example, global warming)

Flooding and Water Supply

Sea Level Change

 Key
Primary Concept
Connection
Secondary Concept

Hydrosphere
Fresh Water Source Atmosphere

Evaporation
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The Geosphere Mapped

Topography/Physical Geography

Plate Tectonics

Gravity Field

Magnetic Fields

Geothermal

Erosion & Weathering
(chemical & physical)

Tides

Rotation

Atmosphere
Volcanic eruptions

Gravity
Waves

Biosphere
Mass Extinctions

 Key
Primary Concept
Connection
Secondary Concept

Carbon Cycle

Hydrosphere
Evolution

Cryosphere
Topography
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Water / Energy Balance
Specific Heat
Latent Heat

Density
(Temperature & Salinity)

Bipolar vs. Nonpolar System

Ocean Thermohaline
Convection
Buoyancy

Waves
Chemistry (Bioactive)

Friction
Rainfall
Runoff

Atmosphere

Biosphere
Impact on Life

Mass Extinctions

Circulation
Hydrologic Cycle

 Key
Primary Concept
Connection
Secondary Concept

The Hydrosphere Mapped


